Objective-To assess the association between sodium and potassium intake and the rise in blood pressure in childhood.
Introduction
Primary hypertension is one of the most important risk factors for cardiovascular disease and probably has its onset in the first decades of life.' Study of blood pressure in childhood may shed light on the aetiology ofhypertension and indicate opportunities for measures to prevent hypertension in adult life. Blood pressure in children is determined by genetic and environmental factors. Race, sex, and anthropometric characteristics such as height and body weight have been identified as determinants of blood pressure and the rise in childhood.2' Although the effect of biological maturation is still a subject of debate, alterations in growth and sex hormones may also be related to changes in blood pressure.
The part played by dietary factors has been thoroughly studied. Sodium intake has been the main topic, but most studies have been concerned with adults. Findings in some but not all interpopulation studies suggest that the prevalence of hypertension is lower in areas with a low sodium intake, although considerable doubt remains about the nature and significance of this.6 In children and young adults findings are even less consistent.7 Moreover, the rise in blood pressure with age might to some extent be dependent on the average level of sodium intake in a population. Recently the Intersalt Cooperative Research Group found an additional rise in systolic blood pressure of 0 003 mm Hg with a sodium intake that was on average 1 mmol/ 24 h higher in adults. ' If such an effect of the diet was already acting in childhood and persisted over a lifetime the consequences for the incidence of hypertension in a population might be substantial.9 An inverse association of blood pressure with the intake of potassium has been noted occasionally, although this finding remains controversial. 1 measurements is a somewhat higher within person variability in the overnight samples. Both methods require multiple samples, and plainly these are more easily collected overnight.
DATA ANALYSIS
Six complete annual records of each subject were used in the analysis. To quantify the change in blood pressure during the follow up period individual slopes of blood pressure against time were calculated by using linear regression analysis. The association between sodium excretion, potassium excretion, urinary sodium to potassium ratio, and blood pressure slope was analysed by multiple linear regression analysis. To adjust for differences in sex, initial age, and change in height and body weight during follow up these variables were included in the model. When analysing the effect of high sodium intake adjustments were made for potassium intake, and vice versa. Further to assess the effect of electrolyte intake on the change in blood pressure the study group was divided into subgroups based on thirds of the distributions of mean sodium and potassium intake and mean sodium to potassium ratio over the follow up period. In all analyses lower and upper thirds are compared. Data are presented as mean changes per year and 95% confidence intervals. Equality of group means was tested for both high and low sodium, potassium, and sodium to potassium ratio groups by using analysis of variance. Significance of differences was assessed by two tailed tests throughout. To see whether the relation between electrolyte intake and change in blood pressure was different in boys and girls or in different age groups the data were analysed by sex and age at the initial survey. The median of the initial age distribution was used in stratifying the children for age. In the younger group the age range was 5 9-13 7 years and in the older group 13 8-17-0 years. Table I gives the characteristics of the subjects at the start of the study. Changes in height, body weight, systolic blood pressure, and diastolic blood pressure during the follow up period are given in table II. Table  III shows the mean values and ranges of average sodium and potassium excretion and sodium to potassium ratio in the lower and upper thirds of the study groups during the follow up. In boys the mean 24 hour sodium excretion ranged between 615 and 2515 mmol, which reflects a daily salt intake of 3 6-14 7g . In girls the mean 24 hour sodium excretion ranged between 68 5 and 215-3 mmol, corresponding to a salt intake of 4 0-12 -6 g/day. Potassium intake was higher in boys than in girls and therefore the sodium to potassium ratio was higher in girls. During the study period age showed no independent association with electrolyte intake. Table IV shows the association between the yearly rate of change in systolic blood pressure and urinary electrolyte excretion. No significant relation between sodium excretion and change in systolic blood pressure could be detected. Urinary potassium excretion, however, was strongly and inversely associated with systolic blood pressure in this cohort (coefficient of linear regression -0-45 mm Hg/year/mmol; p= 0-0004) whereas the systolilc blood pressure slope was higher when the sodium to potassium ratio was higher (0 356 mm Hg/year/unit; p=0 02). The effects of these associations were reflected in the levels of annual increase in systolic blood pressure in children in the lower, middle, and upper thirds of the distribution of electrolyte excretion (table IV) . Figure 1 shows the differences in rise in systolic blood pressure during follow up between subjects with BMJ VOLUME 300 Figure 2 shows the differences in rise in systolic blood pressure between groups with high and low urinary sodium to potassium ratios. In children with a high sodium to potassium ratio a slope of 2-2 mm Hg! year was recorded compared with 1-4mm Hg/year in children with a low sodium to potassium ratio (p=-OO2). The difference in blood pressure slope between groups with high and low ratios was present in both boys and girls. The effect of sodium to potassium ratio on change in systolic blood pressure seemed to be stronger in older children. In the group initially aged 13- I tensin system. Others give evidence that potassium might modify peripheral and central neural regulation of blood pressure. We can draw no conclusions from our study about the way that potassium acts. Nor is there a ready explanation for a possible mechanism of sodium-potassium interaction. Finally, there remains a possibility that potassium intake and the urinary sodium to potassium ratio are indicators of another, as yet unknown, determinant of blood pressure change in childhood rather than being direct causal factors in blood pressure regulation.
Results
In conclusion, this study supports the view that dietary potassium and the dietary sodium to potassium ratio may be important in the early pathogenesis of hypertension. Possibly a sufficient intake of potassium or a reduction of the dietary sodium to potassium ratio in youth may prove to be beneficial in the early prevention of hypertension. Objective-To determine the effect of long term propranolol treatment on body weight.
Design-Retrospective analysis of data from a placebo controlled randomised double blind clinical trial (the Ji blocker heart attack trial).
Patients-3837 Men and women randomised 5-21 days after an acute myocardial infarction to treatment with placebo or propranolol for up to 40 months. Patients were followed up at annual visits.
Main outcome measure-Changes in body weight. Results-At the first annual visit patients treated with propranolol had gained more weight than those given placebo (mean weight gain 2-3 kg v 1-2 kg respectively, mean difference 1-2 kg (95% confidence interval 0 9 to 1-5)). These group differences remained at the second and third annual visits. The difference in weight gain could not be explained by discrepancies in the use of diuretics or in physical activity and was similar in patients of both sexes and of all ages.
Conclusion-Long term Ji blockade results in a sustained weight gain.
Introduction
Recently it has become increasingly clear that obesity is a multifactorial condition. Though the development of obesity implies at least a temporary positive energy balance, factors that explain why some people become overweight and others do not have been surprisingly difficult to identify. A recent study showing that large eaters in fact weighed less than small eaters has underscored the complexity of the problem.
As the autonomic system affects energy metabolism23 alterations in autonomic activity might be expected to promote obesity in some human subgroups. Despite numerous studies showing the effects of 13 blockade on thermogenesis it has been argued that long term Ji blockade does not result in weight gain in humans.
This might be because small drug induced increases in weight over time are obscured by the continuous increase in body weight seen with age. We used data from the ri blocker heart attack trial to analyse retrospectively the effect of long term treatment with propranolol compared with placebo on body weight in patients who had had a myocardial infarction.
Patients and methods
A detailed description of the design of the II blocker heart attack trial and its methods has been reported elsewhere.4 In summary, 3837 men and women who had survived an acute myocardial infarction were randomised within five to 21 days after the infarction to treatment with propranolol or placebo. During an average follow up of 25 months mortality from all causes and fatal and non-fatal myocardial infarctions were significantly reduced.
We analysed height, body weight, and heart rate at baseline and after one, two, and three years of follow up from the trial database by sex, age, concomitant use of diuretics, and reported changes in physical activity. We used a multivariate repeated measures analysis of covariance that adjusted for age, sex, and use of diuretics to determine the possible effect of propranolol on body weight.' As a large proportion of subjects were not followed up for two or three vears several estimation methods were applied, which produced the 902 BMJ VOLUME 300
